Enhancement of hypothalamic STAT3 acetylation by nuclear receptor Nur77 dictates leptin sensitivity.
Leptin, an anorexigenic hormone in the hypothalamus, suppresses food intake and increases energy expenditure. Failure to respond to leptin will lead to obesity. Here, we discovered that nuclear receptor Nur77 expression is lower in the hypothalamus of obese mice compared with normal mice. Injection of leptin results in significant reduction in body weight in wild-type mice but not in Nur77 knockout (KO) littermates or mice with specific Nur77 knockdown in the hypothalamus. Hypothalamic Nur77 not only participates in leptin central control of food intake but also expands leptin's reach to liver and adipose tissues to regulate lipid metabolism. Nur77 facilitates signal transducer and activator of transcription 3 (STAT3) acetylation by recruiting acetylase p300 and disassociating deacetylase histone deacetylase 1 (HDAC1) to enhance the transcriptional activity of STAT3 and consequently modulates the expression of downstream gene Pomc in the hypothalamus. Nur77 deficiency compromises response to leptin in mice fed a high-fat diet. Severe leptin resistance in Nur77 KO mice with increased appetite, lower energy expenditure, and hyperleptinemia contributes to aging-induced obesity. Our study opens a new avenue for regulating metabolism with Nur77 as the positive modulator in the leptin-driven antiobesity in the hypothalamus.